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  Multi-drug resistance among bacterial pathogens can be mediated by a number of 
mechanisms, including multidrug efflux pumps. One such pump in Bacillus spp. is ykkCD, a 
heterodimer of the SMR family consisting of C and D subunits. Previous studies suggest that the 
expression of ykkCD is controlled by a putative riboswitch and that the antibiotic tetracycline 
binds to the riboswitch in vitro. Additional studies have shown that two derivatives of 
tetracycline also bind to the putative riboswitch. These findings now need to be validated by an 
in vivo study. In this study, the effects that tetracycline and its commercially available 
derivatives—doxycycline, minocycline, anhydrotetracycline, and oxytetracycline—have on the 
expression levels of the ykkCD gene in Bacillus subtilis were explored. The level of ykkCD 
expression was quantified using two different methods: (1) ykkCD protein levels was determined 
using a ykkCD RNA--galactosidase reporter gene construct and (2) ykkCD mRNA levels was 
quantified by quantitative RT-PCR. Although the findings from method (1) were inconclusive, 
upregulation was observed for tetracycline and minocycline, in agreement with the results of the 
previous binding studies. 